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scintillation  properties  of  C_s_I_ 

Or.  B.  Hahn  and  Prof.  J.  Rossel  of  the  University 
of  NcucpLatcl  in  Switzerland  iiave  recently  conducted  a study 
of  the  scintillation  properties  of  Csl  under  c-particle 
bor.Hiar  dment . This  investigation  is  a continuation  of 
earlier  work  by  Rossel  and  Dr.  J.  5onanor.i  (Helvetica 
Physica  Acta  7E5  (195E))  in  wl;ich  a general  study  of 
the  scintillation  properties  of  the  alkali  iodides  was 
rsade.  The  earlier  work  revealed  that  both  Csl  and  KI 
prove  high  luminescent  yields  with  short  decay  times  at 
low  tci.ipcratur  es . Csl  was  found  to  exhibit  tv/o  luminescent 
components  depending  upon  the  temperature.  Tne  so-called 
hot  component  is  present  at  room  temperature  but  disappears 
below  about  COOOR.  An  additional  luminescence  called  the 
cold  component  reveals  itself  only  at  temperatures  below 
about  EOO°K  and  only  provided  that  the  Csl  has  not  been 
maintained  at  an  elevated  temperature  ( 670°K)  during  its 
preparation. 

Hahn  and  Rossel  have  v/or3ied  v/ith  single  crystals 
of  Csl  vgrown  from  aqueous  solution.  The  Csl  crystals  were 
prepared  v/ithout  the  addition  of  any  activator  and  the 
luminescence  observed  is  therefore  attributable  cither  to 
imperfections  of  the  crystal  lattice  or  to  unknown  im- 
purities. The  latter  explanation  seems  unli'Kely  since 
deliberate  addition  of  thaliun  (about  l°/o)  produced  no 
change  in  the  luminescent  yield  at  low  temperature. 

Techniqu e.  ja Resul  ts 

Hahn  and  Rossel  have  measured  t’nc  temperature 
dependence  of  the  characteristic  times  associated  with  the 
.mminescence  of  Csl'  from  77or,  the  temperature  of  liquid 
nitrogen,  to  room  temperature.  They  used  a wide  band 
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a:u’>l  if  icr  anu  i'aaL  ol',c  i 1 lc',>coi)o , llic  conbiaation  iiaving 
risa  Lijiica  oi’  lean  Lliaa  *3  x 10“*^  uuc.  AL  liciulci 
uitro'jon  temper  a turca  the  luiiiiaeaecuce  waa  round  to  liavc 
an  exponential  decay  with  mean  lii'c  of  0,5  >:  10“0  aec. 

Aa  the  temperature  v/aa  raised  the  decay  continued  to  be 
that  of  a single  exponential  with  somev/hat  decreased  life 
time  until  about  105°K.  Above  this  temperature  the  decay 
was  found  to  be  faster  and  more  complex  corresponding  to 
at  least  two  exponentials. 

A study  was  also  made  of  the  relative  luminescent 
yield  as  a function  of  temperature.  This  was  accomplished 
by  a pulse  height  analysis  in  which  the  pulse  from  the 
photomultiplier  was  applied  to  the  horizontal  plates  of  an 
oscilloscope  while  the  vertical  plates  received  the  pulse 
after  differentiation  by  an  RC  circuit.  Each  scintilla- 
tion therefore  produced  a loop  on  the  oscilloscope  which 
crossed  the  horizontal  axis  at  right  angles  at  an  abscissa 
equal  to  the  height  of  the  pho tomul tipi ier  output  pulse. 
The  distribution  of  pulse  heights  was  counted  by  a photo- 
cell which  surveyed  the  horizontal  axis  of  the  oscillo- 
scope through  a narrow  window  which  could  be  displaced  by 
means  of  a micrometer  screw.  Tlie  relative  luminescent 
yield  was  found  to  decrease  monotonical ly  as  the  tempera- 
ture was  raised  from  770k,  falling  to  a negligible  value 
at  5C0OK.  The  absolute  luminescent  yield,  i.e,  the 
fraction  of  a-particle  energy  transformed  into  lumines- 
cence by  the  crystal,  was  estimated  by  comparing  pulse 
height  distributions  of  scintillations  in  pov/dered  Csl  and 
pov/dered  ZnS(Ag).  Tne  Csl  was  found  to  have  a lui.unesccnt 
yield  of  35 Vo  assuming  that  the  ZnS(Ag)  had  a luminescent 
yield  of  Z8°/o  as  measured  by  Kallmann. 

The  pulse  height  distribution  resulting  from  the 
bombardment  of  Csl  at  liquid  nitrogen  temperature  by  a- 
par  tides  from  Po^lO  was  also  analyzed  by  Hahn  and  Rosscl. 
They  found  that  the  distribution  consisted  of  a peak  which 
had  a width  at  half  maximvun  of  5°/o,  More  than  80°/o  of 
this  width  could  be  att-ibuted  to  spread  in  the  photo- 
multiplier. 

C one  1 us  ions 


Tlie  v/ork  of  Hahn  and  Rosscl  shows  that  at  liquid 
nitrogen  temperature  Cal  forms  an  excellent  scintillator 
for  the  detection  of  heavy  particles  and  measurement  of 
their  energy.  The  decay  time  is  much  shorter  than  in  the 
case  of  2nS  and  the  energy  resolution  is,  of  course,  in- 
comparably better.  An  advantage  of  Csl  over  Nai  is  that 
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the  forr.;er  is  not  hygroscopic.  Single  crystals  oi'  Csl  can 
be  polished  easily  by  hand  with  a ir.ois  tened  cloth  and  re- 
tain their  suri'aec  and  tr anspareney  in  air  I'or  r.onths.  A 
disadvantage  which  is  seriou 


'or  some  applications  is 


that  the 
be  obtain 
liquid  ni 
that  the 


gn 


fluorescence  yield  and  short  decay  time  can 
temper a turcs , requiring  the  use  of 
Hahn  and  F.ossel  have  observed 
aCA  5619  photomultiplier  loses  nearly  all  its 


cd  only  at  low 
tr  ogen  or  air. 


sensitivity  below  about  lOOOK.  Consequently  the  tube  must 
be  kept  warmer  than  the  crystal  and  the  problem  of  the 
optical  connection  of  phosphor  and  a phototube  requires 
attent i on. 


Further  investigation  of  the  scintillation  proper- 
ties of  Csl  at  liquid  nitrogen  temperature  are  in  progress 
at  Neuchatel.  The  proportionality  of  pulse  height  to  a- 
particle  energy  is  being  investigated.  Preliminary  results 
Indicate  that  there  is  only  a small  deviation  from  propor- 
tionality. 


BLUSEN  see  I STY  ?;.S£TING 

The  annual  meeting  of  the  Bunsen  Society  in 
Duisburg  on  14-17  biay  was  again  attended  by  a record  number 
of  C-erman  scientists,  including  about  25  physical  chemists 
from  East  Berlin  and  the  Eastern  Zone  of  Germany.  The 
papers  and  discussions  testified  to  the  continuing  improve- 
ment of  physico-chemical  research  in  the  universities  of 
V/cstern  Germany.  Since  all  the  papers  presented  v/ill  be 
published  in  the  Z.  f.  Elektrochem.  within  a few  months' 
time,  only  a few  new  developments  of  particular  signifi- 
cance are  discussed  below. 

The  Properties  of  Hydrogen  Fluoride  Vapor 

The  density  of  gaseous  hydrogen  fluoride  over  a 
'Wide  range  of  temperatures  and  pressures  has  been  investi- 
gated by  Dr.  W.  Strohmeier  and  Prof.  G.-  Briegleb  (V/'irzburg) . 
An  elaborate  vacuum  system,  made  of  silver,  and  including 
platinum  valves,  v/as  used,  and  the  precision  claimed  is 
C.io/o.  The  measurements  covered  the  temperature  range 
ZG°  - 56°C  and  were  extended  to  pressures  as  low  as  a few 
mm.  The  sample  was  contained  in  a silver  bulb  of  2100  cc 
capacity  and  the  effect  of  adsorption  v/as  investigated  by 
filling  this  bulb  v/ith  silver  plates  and  thus  increasing 
the  total  surface  tenfold.  The  effect  of  adsorption  was 
sb.c'wn  to  be  negligible. 

The  results  were  interpreted  in  terms  of  the  chain 
association 
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r 


+ ilF  ^ (52")n+l 

whoso  suocossivo  oquilibrliun  constants  v/cre  evaluated. 
The  results  suggest  that  association  is  significant  up 
to  about  *1003;  at  all  temperatures  studied,  the  associ- 
ates are  mainly  chains,  v/hi  Ic  the  ring  associate, 
makes  a small  contribution. 

Dr.  £.  U.  Franck  (Gbttingcn)  presented  some 
recent  results  on  the  heat  conductivity  of  hydrogen 
fluoride  vapor  which  indicate  that  at  somewhat  lov/er 
temperatures,  -5,5^  and  +3.5^^,  six-membered  rings  are 
of  critical  importance  in  the  composition  of  hydrogen 
fluoride  vapor.  The  results  are  schematically  shown  in 
the  figure  below;  it  is  noteworthy  that  the  heat  conduc- 
tivity of  hydrogen  fluoride  vapor  under  these  conditions 
can  be  about  as  high  as  that  of  liquid  water  at  the  same 
temperature . 


o- ' 


For  comparison,  the  heat  conductivity  of  liquid  water, 
hydrogen  gas,  and  hydrogen  fluoride  at  200'^  arc  also 
included  in  this  figure.  The  observed  r.;axima  prove  that 
specific  associates  must  exist;  curves  of  the  required 
shape  were  calculated  by  assur.-.ing  that  (HF)^  rings  are 
responsible  for  the  maxima.  Thus  the  relative  importance 
of  chain  vs.  ring  associate  in  HF  vapor  is  primarily  a 
function  of  the  temperature. 
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S tr  ontiun  Pornitride : 


A Ncv;  Far  air.anr.ct  ic  Coni^ound 


Aj\  investigation  of  the  magnetic  susceptibility 
of  strontium  pernitriclc,  Sr3r'.aj,  carried  out  by 
Dr.  P.  Ehrlich  (iiannover)  shows  that  the  molecular  ion 


is  paramagnetic,  as 
electronic  configuration 


would 


be  expected  from  the 
J l'I*l  ; while  the  species 


is  analogous  to  0^  in  KO«  and  in  CaCC^_^  the  quantitative 
results  reveal  some  interesting  differences. 


The  pcrnitridcs  Cr^K^  and  Sr_N.  were  discovered 
during  the  war,  but  their  physical  prbpcrties  have  not 
yet  been  investigated  in  detail.  The  method  of  prepa- 
ration given  by  Ehrlich  can  be  summarized  in  the  follow- 
ing equations! 

Sr(NH3)g  ^Sr(Nll2)2  + 


3Sr(NH2)2 


(I)  ^^3SrNH 


(IIP*  Sr3N^ 


+ 

+ 2NH3  + 


Reaction  (I)  takes  place  under  normal  conditions,  while 
reaction  (II)  occurs  under  very  high  vacuum  at  room 
temperature.  Strontium  pernitridc  decomposes  with 
hydrogen  chloride  according  to 

Sr^N^  + 8KC1 ->3SrCl^  • 

While  tine  substance  described  by  Kar  Lmann  in  1943  was 
red,  Ehrlich  was  able  to  obtain  this  compound  in  various 
different  colors,  depending  on  the  temperature  and  time 
of  preparation. 

The  magnetic  susceptibilities  were  measured  be- 
tween 9CO/1  and  C730E;  while  they  exhibit  a definite  in- 
crease 'With  temperature,  they  are  always  lov;cr  than  those 
values  which  v/ould  be  predicted  theoretically.  Ehrlich 
suggested  that  both  the  low  value  and  the  temperature 
dependence  of  the  susceptibility  might  be  interpreted  by 
assuming  that  the  paramagnetic  ions  are  to  some  extent 
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couplctl  into  diamagnetic  dimers.  In  contrast  to  these 
results,  th.e  ;uag;;ctic  susceptibility  of  the  0£  ion  in  KO^ 
is  in  good  agreement  with  the  value  predicted  theoreti- 
cally. 

It  should  be  noted  that  this  is  the  first  report 
of  a paramagnetic  molecule  ion  in  which  the  unpaire.d 
electron  is  located  on  a nitrogen  atom. 

The  Catalytic  Dee ompos i t i on  of  Nitrous  Oxide 

K.  Kauffe  (D\isscldorf ) presented  a clear  analysis 
of  the  mechanism  of  nitrous  oxide  decomposition  on  nickel 
oxide  shov/ing  that  desorption  is  the  rate  controlling  step 
in  this  decomposition. 

The  following  mechanism  was  discussed; 

N^O(g)  N^O“(s)+  © (1) 

N20*’( s)  _+0“(s)  +2  © g)  + 0^( g)  . . (2) 

where  (s)  indicates  a species  on  the  surface,  and  © is 
a positive  hole. 

Addition  of  small  amounts  of  Li^O  increases  the 
catalytic  activity  of  the  NiC,  but  0.5°/o  Li^O  is  too 
much,  and  beyond  this  Li^O  concentration  the  catalyst 
deteriorates  rapidly.  This  can  readily  be  interpreted  in 
terms  of  the  reactions  given,  since  the  incorporation  of 
Li^O  in  the  lattice  leads  to  an  increased  concentration 
of  positive  holes,  © . VTni  Ic  (2)  is  the  rate-controlling 

step,  the  increased  number  of  positive  holes  will  increase 
the  rate  of  decomposition;  at  about  0.4°/o  Li^O,  however, 
(1)  becomes  rate  controlling,  and  fvirther  addition  reduces 
the  catalytic  activity. 


TH£Rt.:CDYNAV:lCS  CF  Tu2  BEX2ENE-D I PHENYL  SYSTSd 

A recent  experimental  determination  by  Professor 
G.  Kor  tlLm  and  b.r . Dreesen  (Tubingen)  of  the  heat  of  mixing 
of  benzene  and  diphenyl  at  7ihc  has  given  results  which 
arc  in  mar  lied  disagreement  with  those  of  earlier  workers, 
and  also  in  disagreement  witb.  theoretical  predictions. 

They  accentuate  the  well  reccgniced  need  for  accurate 
experimental  work  in  this  field  over  the  widest  possible 
temperature  ranges. 
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on  i*v**iii  fc-^ncoijGn 

csXoi'  1 nio  uor*  Cii^d  ^>'^1.'  woi 

bc-AwOr.o  with  diphenyl  at  71CC;  they 
vapor*  pnesannes  i on  uhe 


cd  a rather 

- V. 


elaborate  aciia* 
ne a t a o**  i.ii/rmQ  oi 
.Iso  rtc  a 0 un  e d t he 
arc  in  ,';ocd  agree^ 

meat  with  those  oi'  Everett  and  Penney  (Proc.  hoy.  5cc.^ 
z l^A,  1G4  (1052))  and  of  Baxcndalc  et  al  (Phil.  Trans. 
Roy.  See.,  245 , lu9  (1951)).  TiiO  only  previous  direct 
calor  i:r.c  tr  ic  ncasureiuont  on  tP.is  system  was  that  of  Tompa 
at  25^9  (j.  Chem,  Phys . , _1G,  292  (1940)),  who  concluded 
that  the  results  can  only  be  interpreted  on  the  letticc 
model  if 
is  taken 


the  effect  of 
into  account. 


different  sizes  of  the  components 


Oaxendale  (loc.  cit.)  derived  heat  values  by 
differentiating  the  activity  coefficient  results,  and 
suggested  that  the  partial  molar  heat  contents  and 
entropies  are  independent  of  temperature,  in  the  range 
20°  - OO^C . Kor  t\lm  and  Drecsen  nov;  find  that  she  heat  of 
mixing  is  considerably  lov;er  at  7100  than  at  2500.  Com- 
bining their  calorimetric  neat  of  mixing  with  the  appro- 
priate free  energy  value,  the  non-ideal  entropy  of  mixing 
at  71°C  is  zero  within  experimental  error.  Kort'dm  be- 
lieves that  this  may  be  due  to  the  I'acz  that  pure  benzene 
is  considerably  less  "ordered"  at  tf.e  higher  temperatures 
than  at  25°C,  and  tl^us  the  entropy  due  to  the  destruction 
of  this  order  upon  mixing  is  not  important  here.  V/hile 
this  interpretation  is  open  to  question,  the  results  ob- 
tained can  hardly  be  reconciled  \/ith  the  theory  of  a- 
thermal  solutions.  This  work  will  be  published  shortly 
in  the  2.  f.  Naturf orschung . 


A21C2  AHALCX1U2S  OF  .V.ETAL  >-RT)RID£S 
\ 

Remark.able  analogues  oi  simple  and  mixed  metal 
hydrides  were  recently  discovered  by  Professor  E.  Wiberg 
(Munich).  In  reacting  hydrazoic  acid  v;i  th  lithium 
aluminum  hydride  in  anhydrous  ether,  the  following  smooth 
reaction  occurs; 

4N3H  + LiAlH^ ->LiAl(N^)^  + 4H^ 


bg'’ste 
s imp  i 
and 
can 


natic  experiments 
: and  mixed 


indicate  tha 

nycii*  1 GC  S CGT* 


r-.-tal 

y**0*C3G0I*  *7x1)01*0  DOlICVCtS  t*iick 
GOriVOI*  l**IwO  S GO  * i G ^ X v.«G 


t a Wide  range  cl 
unuergo  this  reaction, 
t all  n*c  ta  1 1 1 c ny  c r x o c s 
aiXc*logvies»  /^iong  the 


sinple  conxpounds,  tixe  Jox*on  coripouixo,  ^ iig,uiG, 

A1(N3)3  is  a solid.  It  is  oi'  interest  to^noto  tjiat 
the  azide  analogue  of  aiuminunx  borohydridc, 


17' 


is  about  00  poi’  coat  by  wcipb*-  a-troooa 

i Ut  i.  oi*  i**ia  wioa  is  avts*  sw  csc*4^#  Oii 

ciionicax  prop\.'otios  ox  tiicsc  suaIS  uUiiucs 
roon  toiricratuvc  in  tnc  absence  oO  air 


. riulativcly  little 
the  physical  and 
; they  are  stable  at 
or  moisture,  but 


apparently  arc  very  explosive  on  shock. 


hlvhlLY  CHLORIlbk'h-lD  lOiSAlU-lATED  CjqVJpj^d:^ 

The  two  structural  isomers  of  pentaclilor  o-l , 3- 
butadiene  '.lave  recently'  been  prepared  by  Dr.  Roedlg 
('.vTircIiur  g ) . Tiie  synthetic  routes  used  are  shown  belov;;  as 
can  be  seen,  they  provide  an  unambiguous  answer  concerning 
fnc  location  of  the  hydrogen  atom  in  the  final  product, 
examination  of  the  products  shows  that  the  substance  previ- 
ously described  in  the  literature  under  the  general  name  of 
pontachlorobutadicne  has  the  structure  CiiC  i=DC  1-CC  1=<1C  . 

The  steps  involved  in  the  preparation  of  the  two  forms  were 
SC  latically  as  follows: 


(I)  CC 1^=00 1-CC 1 , 


CC1^=CC1-CCX)H 


^0  d i a z ome  thane 
CCl2=CCl-C-CHN2  < 


n!/ 

CC1^=CC1-C0C1 


Clz 


CC  l2,=^3^  l-CO-CHCO^ 


PCI5 


CCl-7=CCl-CCl2-CHCl2 

CC12=CC1-CC1=CHC1 


(II)  CCI2-CO-CCI2-CCI3 ^ CCI3-CHOH-CCI-CCI2 

CC l^-CHC 1-Cu l^^CC ; 
A1 

i 

CCl2=CH-CCl=CCl2  ^ 


In  the  course  of  'nis  program  on  highly  chlorinated 
unsaturated  c osipounds  Dr.  Roedig  prepared  perchlor of ulvcne, 
CgClp,,  by  the  dechlorination  of  cc  tachl  or  opr  opanc  with 
aluminum  in  the  presence  of  anhydrous  aluminum  chloride. 
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i i.  ,\oo  1 1 1..0 11 -o  v.'vjivj  icu  uao  ill  vaoiiu:.! 

di'it\^  ^iOv.iioc)  t*Vrfvi*iiiiii  w itii  111  totol  ulmo 
tl'.c  luoltiioj  point  01  only  one-lialf  dour. 


circonia  rc.'ractory 
rriou  out  in  vacuum  ucincj  ni;;d 
1 timo  or  heating 


X 


Tlic  investigation  gave  a result  o:'  IGGO  a lO'^C 
loiting  point.  Tiie  technique  used  by  the  investigator 
liiec.ceu  oy  ..la.'.ing  ..iclting  point  cic  ocminati  ons  tor 


' on 


ind  platinuir.,  and  excellent  agreement  was  ob- 


,ained  with  the  accepted  values, 


?;-iAS£  ggi~:da:ues  ih'  TiniuHui;  .^lloy  systyys 


i.icre  aopcars  to  be  some  discreoanc.-  in  the  pub- 


id  vail 


ie  beta  - alpha  plus  beta  boundaries  in 


titanium  aliov'  piiase  diagrams.  -Results  I'or  alloys  with 
vanadium,  chromium,  manganese,  and  niche!  are  in  variance, 
particular  ly  'witn  tne  de  terminati  ons  made  ay  Dr.  w . 
l.cQuillan  oi"  Birmingham  University  by  the  hydrogen  pressure 


method.  YcQuillan  has  recently  invest!  catecl  the  reason: 


1*^*  ^^*Ci  ? y*  n t 1 > r ^ r->  > c*  t • 

tacse  dii'i'erences  Dy  sc^e  expcrinicn^s  v/i 
c c r*  ^ TV  1 c X " 


2,^^  vx  uoniic 


1 or 

t » i ^ X u i t#  ci  X d X X * * * *0  O c ^ ^ cik  X p 1 X V4  d O u c* 

boundary  for  this  composition  has  been  reported  by  idcQuiilan 


to  occur  at  oGb 
of  o75‘^. 


while  others  have  obtained  a temperature 


Specimens  of  the  alloy  were  homogenized  and  then 


v/ater  queneneu  irom  oh 


0°: 


# 0 r u 3 - c.y 


, ira 


C.d-, 


ana 

of 

ti 


' t 

0 seconds  respectively.  A me ta 1 1 ogr aphic  examination 

;an- 


the  specimens  showed  a progressive  increase  in  the 
y of  alpha  formed  by  nucleaticn  and  growth  during 


riof  delay  ti.c 


dj  X.  ♦ 


was 


eated  to  dZO^C  and  suspended  on  a t'nermocouoie  in  a 


In  an  additional  experiment,  a sample 


:r  such  that  it  could  be  instantaneously  quenched, 
procedure  produced  a micros  tri 
transformed  beta,  again  confirming  YcQuillan’ 
suit  for  tile  beta  - alpha  plus  beta  boundary. 


Tiicrostr uc t ur e c on sisting  entirely 


or  iginal 


mis 

of 

re- 


Thus,  Y.cQuillan  has  shown  that  the  higher  solu- 
bility lines  for  alpha  plus  beta  reported  by  other  investi- 
gators is  due  to  insufficiently  rapid  quenching  from  the 


ligh  temperature.  The  alpiia  phase  can  fcr.m  by  extremely 
'apid  nucleati on  and  growth,  and  the  conventional  method 


in  protective  silica 

kCwC  wO  C C7V3  i CC  X C 


ubc: 

uTkCc ; 


ta  in- 


*^3  rV'w  TV  * rv  ^ s ^ X i s C'  • * o 3 s>* 

^ t 1 TkC ixT a ci3x ay ) ai * 

ty  in  the  determinat i on  of  the  phase  boundaries  in  titanium 
alloy  constitution  diagrams. 
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It  has  been  found  aftar  experiments  involving 
•.-.•ell  over  ICO  dogs  that,  when  the  animals  are  cooled  by  the 
method  described  to  about  Z6^C,  they  can  then  be  subjected 
to  various  procedures  v/hich  have  brought  about  death  of 
normal  animals.  Vhnen  so  cooled  the  animal  appears  comfort- 
able, very  little  anesthesia  is  reqtiired,  and  t.nc  heart 
rate  is  somev/hat  slowed  but  is  regular.  There  is  no 
shivering  or  other  sign  of  distress  and  venous  pressure  rc- 
.mains  nor.mal  until  the  blood  circulation  is  interi'uptcd  in 

i.  <3  ^ U • 


the  process  of  obtaining  a ”dry'*'  operative  field.  ’*31ood- 


Icss'^ 


su: 


:eohalic , 


ir.  1 


organs  can  be  carried  out,  and  when  the  circulation  is  re- 
stored and  the  temperature  returns  to  normal,  uncomplicated 
recovery  with  minimal  or  no  sign  of  neurological,  morpho- 
logical, or  functional  disturbance  takes  place. 


For  further  details  see  Technical  -Report  Ch’RL-63- 
55,  available  from  the  Technical  Publications  Office,  Code 
740,  Office  of  liaval  Research,  Washington  25,  D.C. 


APPPdUTUS  FOR  blEASURING  TiE  T;I£RtA,L  CCNDUCTiVITY  OF 


i.j-.L  liSS'Oi 


h.  S.  Hatfield  of  the  Hcdical  Research  Council's 
Laboratories,  London,  has  applied  the  heaL-fiov/  meter  pre- 


'/ 1,  o u s 1 y cescr.bec.  ..  *y  s . c x . , -w,  xu  xo  x.^e 


r.ie a s ur e me r.x  o—  t..e  t>.e.ii*ul  yond.xCv.Vi.  vy  u*  svtc.xx  oxeycs  Ox 
e xc  isca  txss  uc  . A s v e a dy  sie  as  ur  c a x .1  cv/  ox  he  at  vn)  is  sent 
through  a small  disk  of  tissue  (thicl-xnesx  s),  and  the 
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dirrcroTiCO  or  Lc::v‘>v:r  at  nr  o (AT)  bntv/aaa  tiu:  tv/o  nlucn  of 
tiio  tl*uk  iac;AOurod.  Vac  t.;ici’;aal  coaducLivity  ic  ila/^T 


'■ 


:.T\i  S \-Ci^\ 


'ii 


Sectional  Elevation  of  TacrT-al  Coaductivity  Unit 

In  the  figure  (sectional  clevation)j  A is  a 
circular  disk  of  copper  1 rxi  thick,  heated  on  its  under- 
side by  resistance  3.  A heat-fio\/  r.eter  C is  sealed  wit; 
'«^x  to  its  upper  surface.  The  tissue  D rests  on  the 
roe  ter,  and  is  capped  by  a second  riCter  2 scaled  to  a 
circular  piece  of  thin  copper  2 with  cooling  fins  supoorl 
ed  by  a brass  rod  Q passing  through  a screw-clamp  on  a 
thin  aluminum  frame  IT.  '.Then  a steady  current  is  passed 
through  3,  a steady  flow  of  heat  takes  place  through  the 
tissue  and  the  two  meters,  by  which  it  is  measured. 
Thermojunct i ons  are  soldered  to  the  two  coppers  A and  r, 
and  give  the  difference  in  te;nperature  between  them. 


The  paper  cup  K carries  an 


xiliary  resistance 


heater  in  ring  form,  opposing  the  flov/  radially  of  the 
heat  flov/ing  upv/ards.  its  adjustment  enables  the  two 
meters  to  be  brought  to  appr oxi;r.ataly  the  same  reading. 
The  cup  is  filled  with  thick  oil,  v/I;ich  prevents  evapo- 
ration of  moisture,  -k  zero  observation  v/ith  the  two 
m.eters  in  contact  (under  oil)  gives  a heat-flov.’  IIq  for 
temperature  differor.ee  £^'2^.  .u-T^^/lI^  = R is  the  tht:rm.al 

resistance  oi  tne  apparatus.  .r.is  R m.u.tiplicd  t;.e 
observed  heat-flow  when  a sped  me  .n  of  tissue  is  in  the 
apparatus  gives  that  part  of  the  observed  temperature 


( 


difi'crcncc  wlucn  is  due  to  the  apparatus,  and  :nus  t be 
deducted  iroiTi  n;easurcd  values. 

i.'.os  t tissue  (such,  as  hurian  fat  and  muscle)  can- 
not be  cut  into  thin  uniform  slices  as  room  temperature. 

A large  piece  was  therefore  laid  on  a block  of  solid  CC;^, 
and  when  frocen  hard,  slices  were  cut  from  i t by  a hand- 
saw, scraped  smooth,  and  punched  into  disks  by  a cork- 
borer.  In  this  way  the  material  suffers  little  mech.ani- 
cal  deformation,  and  retains  its  shape  when  thawed  soft 
in  the  apparatus.  Comparison  of  beef  .muscle  v/hich  could 
be  sliced  unfrocen,  with  the  same  frozen,  indicated  that 
fie.’cing  does  not  materially  affect  the  conductivity. 
Table  I su.m..iar  i zes  the  observations  .made  v/ith  two  appa- 
ratuses of  the  same  type  which  v/cre  used  i.n  pairs  to  pro- 
vide t check  on  the  accuracy  of  t.hc  results. 


TABLE  I 


(Tner.mal  conductivity  expressed  as  cal  cm/cm’  sec°C) 


blater  ial 

i'<  o , 

of  I/.cter 

Standard  I.ieter 

standard 

tests  I 

Deviation  II 

Devia  ti  on 

Beef  .muscle: 

Frozen 

57 

0.00132 

0.00047  0.00113 

0 . 0003G 

Unfrozen 

3S 

0.00130 

0.00033  0.00124 

0.00031 

Beef  Fat 

o 

0.00053 

0.000012  0.00052 

0.000039 

hu.i.an  ***usc  1 e , 

Fr  ozen 

62 

0.00101 

0.00022  0.00106 

0.00020 

num^^n  rut 

34 

0.000446 

0.000059  0.000507 

0.000059 

TED  H:  : I CAL  R.vPGR  TE 

CF  GIRL 

The 

foil 

ov/ing  rep  or 

ts  .-lavc  been  for  war 

ded  to  G.'R 

tVvioiiirkQ t. on j 0 

ince 

the  last  i 

ssuo  of  ESh'.  Copies  may  be 

obtainou  ir on 

. 1. 

> M « 

i e c nn  i c a 1 

Pub  1 i c 0 1 ori3  Oil  iCc 

, Code  740 

Office  of  kaval  iiescarch,  V/ashington  Lb,  D.C, 

Ch’RL-53-53  ".Research  in  Physical  and  Theoretical  b'etal- 
1 ur gy  wt  u .rm.ng..a.s^*  ^y  apre*T.ian 

CI.'.TL-50-53  "Cor.-2cTcr.ee  on  Lattice  Defects  and  the  Electri- 
cal .\esist.vity  of  :.'.et-ls'‘  by  E.  Epremian  a.nd 
J.  k.  .keitz 


130 


r 

I 


r 


CXRL-55-53 

CRRL-77-53 


ti>  • 


;auurorr.o:itG  of  CorcnRov  Radiation  at  Padua" 


by  V/.  L.  Hyde 


"Reoearch  at  the  Department  of  Colloid 
Science,  Cambridge  University"  by 
J.  L.  Kiclierson 


CRRL~7  3“53 


"electronic  Computer  Development  in  the 
Netherlands"  by  R.  R.  Weber 


CNRL-79-53  "Some  Swedish  Research  in  Solid  State  Physics" 
by  J.  R.  Re  its 

CXiRL-00-53  "Research  on  Perception,  National  Defence  Re- 
search Council  iNO,  The  Netherlands"  by 
C.  H.  Graham 


ONRL-01-53  "Research  on  Highly  Chlorinated  Unsaturated 
Compounds  at  the  University  of  Wurzburg"  by 
G.  J.  Szasz 

ONRL-83-53  "The  Department  of  Surgery  at  the  University 
of  Edinburgh"  by  J,  L.  Tull is 

ONRL-34-53  "The  Ergonomics  Research  Society  Symposiuru  on 
Human  Performance,  Its  Measurement  and  Limi- 
tations" by  J.  L.  Nickerson 


ONRL-35-53  "An  Improved  Technique  for  the  Demonstration 
of  Trichine  11a  Spiralis  in  Muscle"  by 
J.  L.  Nickerson 


CS^;rL-36-53  "Professional  Training  in  Optometry,  Great 
Britain"  by  C . H.  Graham 

ONRL-39-53  "Plans  for  a Computing  Machine  at  the  Istituto 
Nazionale  per  le  Applicazioni  del  Calcolo"  by 
R.  R.  Weber 


PERSONAL  N£V:S  ITEM 
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The  following  scientists  were  awarded  Coronation 

Honors ; 

Knight  Bachelor;  Dr.  E.  C.  Dullard,  Director,  National 

Physical  Laboratory,  D.S.I.R. 
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}\aipht  C oirjnandcr  of  the  Path; 


Sir  Jolm  Coe  iter  oft. 

Director,  Atomic  Energy 
Research  Es cab  1 ishment. 


Kntcht  of  the  British  Emoire;  Prof.  Hugh  Scott  Taylor, 

Professor  of  Chemistry 
and  Dean  of  Graduate 
School,  Princeton 
Universi ty. 

Connander  of  the  British  Empire;  Uv . r.  S.  hart(<:i, 

hriricipai  j>ln;ct<>r 
of  Electronics  iU;- 
search  and  Develop- 
rnent,  Ministry  of 
Supply. 

Dr.  J,  £.  Kurst, 
President,  British 
Cast  Iron  Research 
Assoc  ia  ti  on . 

Mr.  D.  A.  Oliver, 

Me  t a 1 s Ec  on  emy 
Adviser,  Ministry 
of  Supply. 
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